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METHANE CONTROL BY ISOLATION OF A MAJOR COAL 
PANEL-PITTSBURGH COALBED 
b Y 
Charles Findlay, 1 Stephen Kr ickovic,2 and J. E. Carpetta3 
ABSTRACT 
A s  one of i t s  p r o j e c t s  f o r  d e g a s i f i c a t i o n  of major pane l s  of c o a l  p r i o r  
t o  mining w i t h i n  them, t h e  Bureau of Mines conducted methane emiss ion s t u d i e s  
du r ing  development of a s e t  o f  t h r e e  headings  1,800 f e e t  i n  a major c o a l  pane l  
(2,700 by 3 ,500 f e e t )  which had been comple te ly  i s o l a t e d  by s e t s  of main head- 
i ngs  f o r  12 months i n  t h e  F e d e r a l  No. 2 mine ( P i t t s b u r g h  coalbed)  i n  n o r t h e r n  
West V i r g i n i a .  S i m i l a r  emiss ion  s t u d i e s  were conducted i n  t he  development of 
two s e t s  of main headings  i n  v i r g i n  c o a l  a r e a s  nearby.  Comparing t h e  two s e t s  
of d a t a  i n d i c a t e d  t h a t  t h e  i s o l a t e d  c o a l  pane l  had been d e g a s i f i e d  by approx i -  
mate ly  70 pe r cen t .  
INTRODUCTION 
Methane e x i s t s  under  p r e s s u r e  i n  micropores ,  j o i n t s ,  and f r a c t u r e s  of 
gassy  coa lbeds .  I n  many mines i t  i s  a l s o  p r e s e n t  i n  a d j a c e n t  s t r a t a  a t  v a r i -  
ous d i s t a n c e s  above and below t h e  coalbed.  An i n  s i t u  g a s  p r e s s u r e  a s  h igh  a s  
275 p s i  has  bccn measured i n  t h e  P i t t s b u r g h  coa lbed ,  and t h e  pe rmeab i l i t y  of 
t h e  bed i s  r e l a t i v e l y  high.4  Because of t h i s  h igh  p r e s s u r e  and pe rmeab i l i t y ,  
i t  i s  advantageous from t h e  s t a n d p o i n t s  of s a f e t y  and p r o d u c t i v i t y  t o  d e g a s i f y  
t h e  coa lbed  a s  comple te ly  a s  p o s s i b l e  be fo r e  mining i t .  One procedure  f o r  
d r a i n i n g  methane from v i r g i n  coa lbeds  i s  t o  i s o l a t e  major c o a l  pane l s  by deve l -  
oping s e t s  of headings  around them and t o  a l l ow  b leed-of f  f o r  a t  l e a s t  1 year  
p r i o r  t o  mining w i t h i n  t h e  pane l s .  
Some c o a l  companies have achieved and a r e  a ch i ev ing  a lmost  complete  i s o -  
l a t i o n  w i thou t  a c t u a l l y  p lann ing  t h e  t echn ique .  The u s u a l  reasons  f o r  deve l -  
oping s e t s  o f  headings  i n  a r e a s  a d j a c e n t  t o  t hose  be ing  mined, and thereby  
o b t a i n i n g  a h e l p f u l  degree  of i s o l a t i o n ,  a r e  v e n t i l a t i o n  problems, d i f f i c u l t  
mining c o n d i t i o n s ,  and t h e  need f o r  g r e a t e r  p roduc t ion .  I n  t h e  r e l a t i v e l y  few 
c a s e s  where t o t a l  i s o l a t i o n  i s  p lanned,  mining w i t h i n  t h e  i s o l a t e d  pane l  i s  
lMining eng inee r  (now r e t i r e d )  . 
"Superv i sory  mining eng inee r .  
3 Mining eng inee r i ng  t e c h n i c i a n .  
4 ~ e r v i k ,  Joseph.  An I n v e s t i g a t i o n  of  t h e  Behavior and Con t ro l  of Methane Gas. 
Min. Cong. J . ,  v .  53,  J u l y  1967, pp. 52-57. 
s t a r t e d  immediately upon complet ion of t h e  i s o l a t i o n .  Although t h i s  does 
improve s a f e t y  and p r o d u c t i v i t y  t o  some degree ,  more t ime should be a l lowed 
f o r  methane b l e e d - o f f .  
I n  o t h e r  c a s e s  o f  mining i n  ve ry  gassy  coa lbeds ,  s e t s  o f  headings  a r e  
developed f o r  longwal l  pane l s  ahead of  need t o  o b t a i n  some b e n e f i t  from i s o l a -  
t i o n ,  b u t  more impor t an t l y  t o  f a c i l i t a t e  d r i l l i n g  d e g a s i f i c a t i o n  h o l e s  i n  t h e  
coalbed on bo th  s i d e s  o f  t h e  e s t a b l i s h e d  longwal l  b lock .  
I s o l a t i o n  o f  c o a l  pane l s  a s  a  means of degas i fy ing  ve ry  gassy  coa lbeds  
adequa te ly  i n  advance of mining w i t h i n  t he  pane l s  i s  an  e s s e n t i a l  p a r t  o f  t h e  
Bureau's comprehensive methane c o n t r o l  program. The o b j e c t i v e  of t h i s  s t udy  
was t o  determine t h e  q u a n t i t y  o f  methane t h a t  had d r a ined  from t h e  2,700- by 
3 ,500- foo t  pane l  o f  P i t t s b u r g h  c o a l  t h a t  had been complete ly  i s o l a t e d  f o r  
12 months i n  Fede ra l  No. 2  mine, Eas t e rn  Assoc ia ted  Coal Corp . ,  and t o  develop 
d a t a  t h a t  would l e ad  t o  a  we l l - de f i ned  technology s u i t a b l e  f o r  t r a n s f e r  t o  t h e  
coa l  mining i n d u s t r y .  
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DESCRIPTION OF THE STUDY AREAS 
Methane emiss ions  were monitored a t  e i g h t  a r e a s  i n  Fede ra l  No. 2  mine 
( f i g .  1 ) :  
Area 1 was l oca t ed  i n  the  development o f  f ou r  headings  of t h e  2  South 
mains t o  complete t h e  s e t  of t e n  2  South mains headings  o f  t he  2,700- by 
3 ,500-foot  pane l  which had been t o t a l l y  i s o l a t e d  approximately  12 months 
be fo r e  mining was s t a r t e d  w i t h i n  i t .  Area 2  was l oca t ed  i n  s i x  o f  t h e  p ro-  
j e c t e d  s e t  of t e n  2  North mains head ings .  The s i x  headings  had been developed 
1,700 f e e t  i n  v i r g i n  c o a l  n o r t h  of 1 E a s t  mains and t h e  i s o l a t e d  pane l .  
Areas  3 ,  4 ,  5 ,  6 ,  and 8  were l oca t ed  i n  a  s e t  o f  t h r e e  headings  be ing  
developed i n  t h e  i s o l a t e d  b lock  t o  improve v e n t i l a t i o n .  Areas 1, 3 ,  4 ,  and 5  
were approximately  400 f e e t  a p a r t ,  and a r e a s  5 ,  6 ,  and 8  were 300 f e e t  a p a r t .  
Thus, t h e  l eng th  o f  t h e  s e t  o f  t h r e e  headings  s t u d i e s  was 1,800 f e e t  of t h e  
2,700-foot l eng th  o f  t h e  s h o r t  s i d e  of t h e  b lock .  
Area 7  was l oca t ed  i n  seven of  t h e  p r o j e c t e d  t e n  2  South mains headings .  
These headings  had been developed a  d i s t a n c e  of 1,000 f e e t  sou th  o f  t h e  i s o -  
l a t e d  b lock .  
Development o f  t h e  f o u r  s i d e s  o f  t h e  i s o l a t e d  c o a l  pane l  had been com- 
p l e t e d  on t h e  fo l lowing  d a t e s :  North a i rways nea r  t h e  c o a l  s h a f t  bottom, 
January  1, 1969; 1 E a s t  mains and Eas t  a i rways ,  January  1, 1970; and 2  South 
mains,  A p r i l  1, 1971. When mining was s t a r t e d  w i t h i n  t h e  pane l ,  t h e  f i r s t  
s i d e  had been developed f o r  3-114 y e a r s ,  and t he  o t h e r  two s i d e s  on t h e  e a s t  
and wes t  cou r se s  f o r  2-114 y e a r s .  
FIGURE 1. - Location of study areas. 
MINING METHOD AND EQUIPMENT 
The number of headings  i n  a s e t ,  t h e  c e n t e r s  and wid ths  of headings  and 
break throughs ,  and t h e  ang l e s  of t h e  breakthroughs wi th  r e s p e c t  t o  t h e  head- 
i n g s  i n  t h e  s tudy  a r e a s  a r e  shown i n  t a b l e  1. 
The coalbed was 9 f e e t  t h i c k ,  7 f e e t  of which was mined. The dep th  of 
t h e  overburden ranged from 735 t o  845 f e e t .  Boring- type cont inuous miners  
were used i n  a l l  s tudy  a r e a s  excep t  a r e a  7 ,  where a f u l l - f a c e  r i p p e r - t y p e  u n i t  
was used. Mined c o a l  was discharged from t h e  booms of the  miners t o  t h e  f l o o r ,  
t r a n s f e r r e d  by convent iona l  loaders  i n t o  10- ton-capaci ty  s h u t t l e  c a r s  and from 
t h e r e  t o  t he  t a i l  ends of b e l t  conveyors.  Genera l ly ,  two s h u t t l e  c a r s  s e r -  
v i ced  each cont inuous miner .  The roof was supported by s t e e l  b o l t s  w i th  
expansion s h e l l s ,  i n s t a l l e d  w i t h  a hyd rau l i c  d r i l l .  
TABLE 1. - Data on mining layout  i n  s tudy a r e a s  
lS tudy  a r e a s  1, 2 ,  and 7 had breakthroughs a t  r i g h t  ang l e s  t o  the 
heading,  whi le  s tudy  a r e a s  3 ,  4 ,  5 ,  6 ,  and 8 had breakthroughs 












Three of t he  fou r  headings i n  a r e a  1 were used f o r  i n t ake  a i r ,  w i th  t h e  
a i r  s p l i t t i n g  i n  the  inby l i n e  of open breakthroughs from t h e  middle i n t ake  
heading. The r i g h t  s p l i t  r e tu rned  through t h e  f o u r t h  heading toward t he  
en t r ance  t o  t h e  s e c t i o n ,  and t he  l e f t  s p l i t  through t h e  e x i s t i n g  ad j acen t  
heading of t h e  s e t  of s i x  headings d r i v e n  prev ious ly .  The flow was i n  t h e  
o p p o s i t e d i r e c t i o n  from t h a t  of t he  f i r s t  a i r  s p l i t .  To t a l  a i r f l o w  was 38,000 
cubic  f e e t  per  minute ( c h )  , with 16,000 cfrn i n  t h e  l e f t  s p l i t  and 22,000 cfrn 
i n  t h e  r i g h t  s p l i t .  The cont inuous miner was opera ted  i n  both s p l i t s  dur ing  
t h e  s tudy.  
I n  a r e a  2 ,  f ou r  headings were used f o r  i n t a k e  a i r ,  wi th  t he  flow i n  t h e  
b e l t  heading r egu l a t ed  t o  roughly 3,000 cfm. The t o t a l  i n t a k e  o f  78,000 cfrn 
was s p l i t  l e f t  and r i g h t  i n  t h e  l a s t  inby l i n e  of open breakthroughs.  S ing l e  
headings on e i t h e r  s i d e  were used t o  r e t u r n  t h e  a i r  s p l i t s ,  w i th  an  average of 
46,000 c£m i n  t h e  r i g h t  s p l i t  and 32,000 c£m i n  t he  l e f t .  The cont inuous 
miner was opera ted  i n  t h e  lower volume s p l i t .  The v e n t i l a t i o n  p l a n  i n  a r e a  7 
was e s s e n t i a l l y  t h e  same a s  t h a t  i n  a r e a  2 ,  excep t  t h a t  two headings were used 
f o r  r e t u r n  a i r  on t he  l e f t  s i d e  ( a i r f l ow  of 47,000 cfm) and one on t h e  r i g h t  
s i d e  ( a i r f l ow  of  35,000 cfrn), where t h e  cont inuous miner was ope ra t ed .  
Number of  
headings i n  









I n  a r e a s  3 ,  4 ,  5 ,  6 ,  and 8 ,  t h e  l e f t  heading was used f o r  i n t a k e  a i r  and 
t h e  r i g h t  heading f o r  r e t u r n  a i r .  A b e l t  conveyor was i n s t a l l e d  i n  t h e  
middle heading, where t h e  i n t a k e  a i r  was r egu l a t ed  t o  roughly 3,000 cfm. The 
t o t a l  i n t a k e  a i r f l o w  ranged from 29,000 c£m i n  s tudy a r e a  3 t o  35,000 cfrn i n  
s tudy  a r e a  8 .  
Breakthrough 



















Width of headings 
and breakthroughs,  









I n  a l l  a r e a s ,  a u x i l i a r y  f ans  and r e in fo rced  tubing were used t o  v e n t i l a t e  
t h e  heading o r  breakthrough where t he  cont inuous miner worked. A f t e r  complet-  
i ng  mining i n  one p l ace  and tramming t o  ano the r ,  l i n e  b r a t t i c e  was hung i n  t he  
p l ace  j u s t  f i n i s h e d  i n  t he  cyc l e .  Except ions  occurred on ly  when a b reak-  
through was completed between two ad j acen t  headings,  when arrangements were 
made t o  conduct t h e  a i r  through t h e  breakthrough. 
I n  p r e p a r a t i o n  f o r  t h e  gas  emission measurements, v e n t i l a t i o n  and haulage 
arrangements were observed i n  each s tudy  a r e a  and p l o t t e d  on t h e  a r e a  maps. 
A i r  and methane monitor ing s t a t i o n s  were then  e s t a b l i s h e d .  
I n  a r e a s  1, 2 ,  and 7 ,  f ou r  men were employed a s  fo l lows:  A mining eng i -  
nee r  t o  time s tudy  t h e  ope ra t i on  of t h e  cont inuous miner ,  no t e  t h e  number of 
s h u t t l e  c a r s  loaded,  and g e n e r a l l y  supe rv i s e  t h e  work; two mining engineer ing  
t echn i c i ans  t o  measure t h e  c r o s s - s e c t i o n a l  a r e a s  of t h e  e s t a b l i s h e d  s t a t i o n s ,  
t o  measure t h e  r e t u r n  a i r f l o w s  by t r a v e r s i n g  uniformly t h e  c r o s s - s e c t i o n a l  
a r e a s  every  hour wi th  an  anemometer and t o  measure wi th  a hand-held methanom- 
e t e r  t h e  percen t  methane a t  t he  po in t  of average v e l o c i t y  a t  5 t o  10 minute 
i n t e r v a l s ;  and one mining engineer ing  t e c h n i c i a n  t o  measure t h e  i n t a k e  a i r -  
flows and percen t  methane i n  t h e  same way a s  f o r  t h e  r e t u r n  a i r f l o w s ,  and t o  
n o t e  any changes i n  t h e  v e n t i l a t i o n  arrangement dur ing  each s h i f t .  
To a s s u r e  t h e  use  of t h e  same procedures  and thereby  e l im ina t e  p o s s i b l e  
s i g n i f i c a n t  e r r o r s ,  moni tor ing was conducted by t he  same personnel  i n  a l l  
s t u d i e s .  I n  s tudy  a r e a s  3 ,  4 ,  5 ,  6 ,  and 8 w i t h i n  t h e  i s o l a t e d  pane l ,  a mining 
engineer  and two mining engineer ing  t echn i c i ans  performed t h e  work desc r ibed  
above. 
A l l  ins t ruments  were checked and c a l i b r a t e d  be fo re  each s tudy  and checked 
a g a i n  a f t e r  t h e  s tudy .  Dupl ica te  ins t ruments  were c a r r i e d  f o r  checking dur ing  
t h e  s t u d i e s  t o  c o r r e c t  f o r  unavoidable  changes i n  c a l i b r a t i o n  of  any 
inst rument .  
RESULTS 
The methane con t en t  i n  t he  i n t a k e  a i r  and i n  t h e  immediate r e t u r n s  of  
ope ra t i ng  and i d l e  a i r  s p l i t s  of each s tudy  a r e a  a r e  shown i n  f i g u r e s  2 t o  9. 
P e r t i n e n t  d a t a  a r e  summarized i n  t a b l e  2 .  
I s o l a t e d  Panel 
P a r t i c u l a r l y  s i g n i f i c a n t  i s  t h e  t r end  of methane emission a s  mining pro-  
g ressed  i n  t h e  i s o l a t e d  pane l  a long  a d i s t a n c e  of 1,800 f e e t .  Emission 
increased  from 2 . 1  cubic  f e e t  per  ton of coa l  mined i n  a r e a  1 t o  14 cubic  f e e t  
i n  a r e a  4 (800 f e e t  from 2 South mains) .  A t  t he  end of t he  remaining 1,000 
f e e t ,  emission dropped t o  6 cubic  f e e t  per  ton of c o a l  mined. It  i s  a n t i c i -  
pa ted  t h a t  t h e  r a t e  w i l l  be nea r  ze ro  j u s t  be fo re  c u t t i n g  through t o  t h e  
North a i rways ,  where methane had been b leed ing  o f f  f o r  3-112 yea r s  when 



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































K E Y  
Mining machine operating; total productlon 3 3 0  tons 
0.40 
Methane. cfrn 
Intake air volume 38 ,000  cfrn 
~ ~ ~ O ~ ~ ~ ~ ~ ~ J I I I I I J I I ~ I I ~ ~ ~ ~ L I I ~ I I I ~ ~ ~ I I I I I I I I I L I I I I I I ~ I  
- 0.40- 
0 
n Methane, c fm 
. . . . . .  . .  
No. I return heading a i r  volume 2 2 , 0 0 0  cfrn 
I l l l l l l l l l l l l l l l l l l I I I I I I ~ I I I I I I I I I I I I 1 1 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1  
No. 5 return heading ai r  volume 16,000 cfrn 
l 1 1 1 1 l l 1 1 1 1 1 l 1 1 1 1 1 1 1 1 1 1 1 l 1 1 1 1 1 1 1 1 1 1 1 1 / I J 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
9:30a.m. 10:OO 10:30 11:OO 11:30 12 :00  12:30 1:OO 1:30 2 :00p.m. 
T lME 
FIGURE 2. - Data from study area l - iso lated panel. 
KEY 
Gassed out 
M~n~ng  mochlne operat~ng:totol productlon 240 tons 
0 4 0  7 I 
Intake air Methane, cfm Air vdume, 79,000 cfm 




Air volume, 47,000 cfm -I 
No. I return heading Methane, cfm Air volume, 32,000 cfm 
J l ~ l ~ ~ l l l l l l l l ~ l / l l I l l I I I I 1 1 l 1 1 1 1 1 1 l I I I I I I I I I J I I I I I I I I I l I I I I I  
9:OOa.m. 9 3 0  10:OO 10:30 1 I:OO 11'30 12:OO 12'30 1:Oo I :X) 2:OOp.m. 
TlME 
FIGURE 3. - Data from study area 2-2 North mains. 
KEY 
M ~ n ~ n g  machlne operatlng: total producf~on 3 5 0  tons 
ncn- -
Methane. ctm 
T' Intake air volume 32,000 ctm w I 0  I l l l l l l l l l l l l l l i l l I I l ~ l ~ l l l l ~ 1 1 ~ ~ 1 1 1 1 ~ ~ ~ 1 1 ~ ~ ~ ~  
l l l l l l l l l l l l l l l l l l l l l l t l 1 1 1 1 1 1 l I l / l l l l l l J l l l / l l l l l 1 l l 1 1 1 l 1 1 1 1  
Return otr volume 32.000 ctm 
8 3 0 a m  9 0 0  9 3 0  1 0 0 0  1030  1100 I I X )  1 2 0 0  1230 100 1 3 0  2 0 0  2 X ) p m  
TlME 
F IGURE 4. - Data from study area 3- isolated panel. 
KEY 
::Mining machine operating1 total product~on 3 5 0  tons 
n 6n. " U" 
3 0 -  
T' w 10 







Intake olr volume 34,000 cfm No I Intake heodlng I ~ ~ ~ ~ ~ I ~ ~ ~ ~ ~ I ~ ~ ~ ~ ~ I ~ ~ ~ ~ ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I ~ ~ ~ ~ ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  . 
Memage,cfrn 
0 (0 - - 5 g g ; 
r) E n 
4 0 -  1 I ! p 0 I - 
K E Y  
2 0 -  
M ~ n ~ n g  mach~ne operatlng: to ta l  producl~on 207  tons 
0501- 1 
Return olr volume 34 ,000  cfm N o 3  return head~ng 
- 
1 1 1 1 1 1 I 1 1 1 1 1 l 1 1 1 1 1 l 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l 1 1 1 1 1 1 1 1 ~ 1 1 l l 1 1 1 1 1 1 1 1 1 1 1  
Merhone, c f m  
-1 r 
9 0 0 a m  9 3 0  1000 1033  1100 1130 1 2 0 0  1230 1 0 0  1 3 0  2 0 0  2 3 0  3 0 0 p m  
TlME 
3 0 -  I 






No I Intake headtng olr volume 32 ,000  cfm 
W I O . l I 1 I 1 1 1 I I ~ ~ I I I I ~ 1 1 1 ~ ~ I ~ ~ 1 ~  
- t - z l  r;l r q  I---- -- N -
4 0 - 0 3 3 ~ ~ z ~ ~ z - C : ~  
3 C p = ^ Y ' * :  - 
No 3 return heading olr vdume 32 ,000  cfm 
- 
2 0 1 I i I 1 I I l 1 I i l I I I I ~ 1 1 I I 1 l I I I 1 I I ~  
7 
9 0 0 a m  9 3 0  1000 1030  1100 I130  1 2 0 0  1 2 3 0  100 1 3 0  2 0 0  2 3 0  3 0 0 p m  
TlME 
KEY 
Min~ng machine operating: total production 203 tons 
0 5 0  
Methane, c fm 1 
C 
I m 1 1  
No 3 return alr volume 35.000 cfm 
1 1 1 l 1 1 1 1 l 1 1 1 1 1 1 1 1 l 1 l l l l l l l l / i /  l l  
9:30a.m 1000 10 30 11:OO 11:30 12.00 12-30 1.00 1.30 2 :00  2:30 3'00pm. 
TI ME 
3 0 -  - 
:: 
w - l o  
FIGURE 7. - Data from study area 6-isolated panel. 
1 I - 
- - 
No I make olr volume 35.000 cfrn 
I I I I I 1 I 1 l I I l l I 1 1 1 I I I I l l I I l I  I , I  
KEY 
......... ......... iiiii i it. ... Mining machine opemting; total production 88 tons 
0.201 
Z 
....... .......... ....... ........ ..... ...... ... 
lntoke air volume 82,000 cfrn 
..... 
E 
. . . . . . . .  :;;:;:;;: ;G$; :>: :; 3 .: .... .:: ..:.:._:_: :.:.: ':':':.:.:.. . . . . . . . . . . . . . . . . . . .  .:.:.: ..:. .:.:.: ..:.:. .... 
)j:; . 3 3  
, .:.:.:..:.:. 
.I0 .....:..: : ,.. ;:;:;:;:;:; ?;: :; .:. ...... I . . . . . . . . . . . .  , ,  .:::.:. :.:.:.:.:.:. :.:.:. ~...... ... ..... ..... ...... ..... . . . . . . . . .  . . . . .  ..:.:.:.:.> .:.: .:.:.:... :.:.:.:.:.:. 
t Methane, cfrn 1 
No. 7 return air volume 35.000 cfrn 
1 No. I return air volume 47,000cfm 
TIME 
FIGURE 8. - Data from study area 7-2 South mains. 
The h i g h e s t  and lowest average  methane emiss ion r a t e s  were observed i n  
a r e a s  4  and 1, r e s p e c t i v e l y  ( t a b l e  2 ) .  I n  a r e a  4  ( f i g .  5 ) ,  t h e  e q u i v a l e n t  
maximum methane c o n c e n t r a t i o n  i n  t h e  immediate r e t u r n  of t h e  a i r  s p l i t  was 
0 .40 pe r cen t  (136 cfm) du r ing  two d i f f e r e n t  pe r i ods  (11:OO t o  12:00 a.m. and 
1:50 t o  3:00 a.m.) w i t h  t h e  i n t a k e  methane i nc luded ,  and 0 . 2 1  pe r cen t  (71 cfm) 
i n  t h e  f i r s t  pe r iod  and 0.10 pe r cen t  (34 c h )  i n  t h e  second per iod  w i thou t  t he  
i n t a k e  methane. I n  a r e a  1 ( f i g .  2 ) ,  t h e  maximum concen t r a t i on  occur red  du r ing  
K E Y  
Mlnlng rnach~ne operat~ng: total productcon 224 tons 
0 6 0 r  - I 
Methane, cfrn 
No I intake alr volume 3 2 , 0 0 0  cfrn 
1 1 l l I I 1 1 . 1 1 1 1 1 1 ~ ~  1 1 1 1 1 1 1  
. m 1 1 1 I I I l 1 1 1 i 1 l l I 1 I l l ! I l I l I ~ ~ ~ ~ ~ l  
9:30a.m. 10:OO 10:30 11:OO 11:30 12.00 12.30 1:OO 1:30 2:OO 2 30p.m. 
TIME 
a 
I 0  6 0  





t h e  l a s t  30 minutes  of t h e  s h i f t .  The methane concen t r a t i on  was 0.24 pe r cen t  
(88 cfm) w i th  t h e  i n t a k e  methane i nc luded ,  and 0 .04 pe r cen t  (12 cfm) w i thou t  
t h e  i n t a k e  methane. 
Methane, c fm - - 
al m 
i=-
m - 1  p.. , , , , : , ! : ;  N- - - 
- r7J.L / - 
No 3 return air volume 32 ,000  cfrn 
I n  a r e a  8 ( f i g .  9) , 900 f e e t  from t h e  f i r s t  developed s e t  of headings o f  
t h e  i s o l a t e d  panel  (North a i rways ) ,  t h e  maximum methane concen t r a t i on  was 0 .40 
pe r cen t  (128 cfm) dur ing  one pe r i od  (12:lO t o  2:30 p.m.) w i th  t h e  i n t a k e  meth-  
ane included and 0.10 percen t  (32 cfm) wi thout  t he  i n t a k e  methane. As a l r e a d y  
mentioned, i t  i s  expected t h a t  t h e  concen t r a t i ons  wi thout  methane from the  
i n t a k e  a i r  w i l l  drop t o  v i r t u a l l y  ze ro  when t h e  North a i rways a r e  i n t e r s e c t e d .  
V i rg in  Coal Areas 
Consider ing on ly  t h e  ope ra t i ng  a i r  s p l i t  of 32,000 cfrn i n  a r e a  2  ( f i g .  3) 
w i t h i n  v i r g i n  c o a l ,  t h e  h i g h e s t  average methane concen t r a t i ons  f o r  40 minutes  
i n  t h e  immediate r e t u r n  a i rways w i th  and w i thou t  the  i n t a k e  methane were 0.40 
and 0.30 pe r cen t ,  r e s p e c t i v e l y .  Desp i te  t h i s  a ccep t ab l e  methane concen t r a t i on ,  
t h e  methane d e t e c t o r  mounted on t he  con t inuous  miner approximately  10 f e e t  
ahead of  t h e  ope ra to r  stopped t h e  miner 19 t imes ,  f o r  a  t o t a l  o f  36 minutes ,  
a t  2 . 0 -pe r cen t  concen t r a t i on .  
I n  t h e  ope ra t i ng  a i r  s p l i t  of 35,000 c£m i n  a r e a  7 ( f i g .  8 )  w i t h i n  v i r g i n  
c o a l ,  t h e  h i g h e s t  average  methane concen t r a t i ons  f o r  60 minutes  i n  t h e  imrnedi- 
a t e  r e t u r n  a i rways w i t h  and wi thout  t h e  i n t a k e  methane were 0.30 and 0.25 p e r -  
c e n t ,  r e s p e c t i v e l y .  There were no automat ic  s toppages  of t he  miner by t h e  
methane d e t e c t o r  such a s  occurred i n  a r e a  2 ,  because t h e  long s h u t t l e  c a r  
haulage from t h e  miner r e s u l t e d  i n  a  slow r a t e  of mining. During t he  pe r i od  
of h i g h e s t  methane emiss ion  i n  t h e  ope ra t i ng  a i r  s p l i t  i n  a r e a  7 (105 cfrn), 
t h e  i d l e  s p l i t  con ta ined  even more methane (110 c£m). Two gas  w e l l s  nearby 
undoubtedly c o n t r i b u t e d  t o  t he  i nc r ea sed  flow. 
DISCUSS I O N  
Mining w i t h i n  a  major  panel  of c o a l  which had been complete ly  i s o l a t e d  
f o r  12 months showed a  s i g n i f i c a n t  and g e n e r a l l y  uniform r educ t i on  i n  methane 
emiss ion r a t e s  a s  mining progressed  w i t h i n  t h e  pane l  ( t a b l e  2 ) .  These methane 
r e d u c t i o n s  a r e  r ep r e sen t ed  bo th  a s  cub i c  f e e t  per  minute ,  and a s  cub i c  f e e t  
pe r  t on  of  c o a l  mined. Comparing t he  average of 28 cfm ( t a b l e  2 )  l i b e r a t e d  i n  
t he  s i x  a r e a s  w i t h i n  t h e  i s o l a t e d  pane l  wi th  a n  average of 76 (90 and 62) cfm 
i n  t h e  v i r g i n  a r e a s  2  and 7  i n d i c a t e s  t h a t  t h e  methane c o n t e n t  i n  t h e  i s o l a t e d  
panel  had been reduced by 63 pe r cen t .  S i m i l a r  comparison of the  average  of 
9 . l c u b i c  f e e t  pe r  ton  of c o a l  mined i n  t he  i s o l a t e d  pane l  wi th  t h e  average  of 
38 (33.8 and 42.2) cub i c  f e e t  i n  t h e  two v i r g i n  a r e a s  showed a  methane reduc-  
t i o n  of 76 pe r cen t .  I n  e i t h e r  c a s e ,  t h e  weighted average  produc t ion  r a t e  of 
3 .00  tpm i n  t h e  i s o l a t e d  panel  could have been doubled wi thout  exceeding t h e  
methane c o n c e n t r a t i o n  i n  t h e  immediate r e t u r n  a i rway.  
I t  i s  noteworthy t h a t  the  methane volume i n  t he  i n t a k e  a i r  conducted i n  
a l l  s t udy  a r e a s  averaged 85 cub i c  f e e t  per minute  ( f i g s .  2-9 and t a b l e  2 ) .  
This  s i g n i f i c a n t  volume b led  o f f  from p i l l a r s  and from mined c o a l  whi le  i n  
t r a n s i t  t o  t h e  s h a f t  bottom from t h e  v a r i o u s  o p e r a t i n g  s e c t i o n s  (very low from 
t h e  i s o l a t e d  p a n e l ) ,  and from t r a n s f e r  of a l l  c o a l  t o  the  s k i p s ,  which were 
h o i s t e d  i n  a  s h a f t  t h a t  served a s  an  i n t a k e  a i rway.  
The f r equen t  au tomat ic  s toppages  of t h e  con t inuous  miner when mining i n  
v i r g i n  c o a l  ( a r ea  2 ) ,  no twi ths tand ing  t h e  a c c e p t a b l e  methane c o n c e n t r a t i o n  i n  
t h e  immediate r e t u r n  a i rway ,  show t h e  need t o  develop methods f o r  conduct ing 
a  l a r g e r  volume of a i r  t o  the  working f ace .  
Although cons ide r ab l e  d e g a s i f i c a t i o n  was ob ta ined  i n  t h e  i s o l a t e d  pane l  
made such by development of main headings f o r  hau lage  and v e n t i l a t i o n  i n  a new 
mine, f u r t h e r  s t u d i e s  a r e  r equ i r ed  t o  determine t h e  s a f e t y  and c o s t -  
e f f e c t i v e n e s s  of mining b u t t  headings i n  u n i s o l a t e d  major p a n e l s ,  t o  develop a  
s e t  of headings  t o  i s o l a t e  a  major c o a l  pane l ,  and t o  develop f o u r  t o  f i v e  
b u t t  headings  w i t h i n  t h e  pane l  a f t e r  12 months o f  complete i s o l a t i o n .  The 
o b j e c t i v e  i s  t o  o b t a i n  a  body o f  p e r t i n e n t  d a t a  i n  predominantly mined, ve ry  
gassy  coa lbeds  t h a t  would permit  any c o a l  company t o  dec ide  whether i t  would 
be p r a c t i c a b l e  t o  under take  t h e  i s o l a t i o n  techn ique .  
